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INCREASE  IN  THE  FIDELITY  OF  IH  AGE  DOSING  THE  PHODUCTIDS  DP 
DI A POSIT IVES. 

Chief  engineer  of  the  TsOiL  0.  V.  Portnovi 

Pages  44-4  7. 


V 


Daring  the  execution  of  large-scale  stereotopographic 
photographing  especially  sharply  gets  up  the  task  of  an  improvement 
in  the  guality  of  the  naterials  of  aerial  photography  ani  their 
treatment.  It  is  known  that  the  distortions  of  iaage  on  aerial 
photographs  appear  both  in  the  process  of  the  photographing  of 
locality  and  photographic  treatment  of  aerial  filns  and  in  the 

process  of  the  production  of  diapositives  in  a contact  Banner,^ 

A 

In  the  practice  of  production  works  are  known  the  cases  of  the 
appearance  of  considerable  strains  of  photograenetric  gril/net works 
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and  local  errors  of  the  coordinates  of  the  points,  which  retain  the 
value  and  character  during  the  repeated  construction  of  jc id/networks 
by  these  diapositi ves.  The  elimination  of  the  indicated  errors  was 
achieved  only  during  repeated  photo-triangulation  on  the  newly 
prepared  diapositives.  In  connection  with  this  they  were  carried  out 
study  of  errors  ip  the  reconstruction  of  inage  on  diapositives  in  a 


contact  Banner  to  KPU-1- 


The  possible  sources  of  the  errors  of  the  contact  production  of 
diapositives  they  are: 


1)  the  distur bance/breahdown  of  the  adjustment  of  contact 
nachine  tool  (tool  houses) ; 

2)  the  strain  of  aerial  filn  at  the  torgue/moment  of  contact 
press  as  a result  of  the  effect  of  the  tenperature,  air  nuaidity  and 

mechanical  effects  on  filn  at  vacuum  clamp; 

3)  the  migration  of  the  emulsion  of  photographic  plates. 


The  errors,  caused  by  the  migration  pf  the  emulsion  of  glass 
plates,  are  known  *. 
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FOOTNOTE  Afreaov  V.  *.  t Knorozov  S.  V.  , Lavrov  V.  N. , Ospenskiy  A. 

ft] 

N.,  Foam  Tu.  «.  The  strains  of  the  eaulsion  layer  of  photographic 

G 

plates  are  "feodeay  and  cartography",  1966,  Mo.  11. 


I 


Therefore  when  conducting  experinental  studies  was  placed  the 

task  to  deteraine  the  values  of  the  distortions  of  iaage,  introduced 

by  all  sources  of  errors.  For  this  purpose  it  was  aanuf act ured  in  a 

row  five  diapositives  from  one  sequence  of  the  aerial  fila,  obtained 

£ 

with  the  aerial  caaera  AFA-T|S-10,  with  the  iaage  of  the  grid  of 
crosses.  Diapositives  were  aanufactured  on  photographic  plates,  whose 
deviation  of  the  surface  of  eaulsion  layer  froa  plane  did  not  exceed 

0.  OS  aa. 


The  developaent  of  the  plates  exposed  was  fulfilled  by  usual 
methods.  On  each  copy  of  grid  were  aonocularly  measured  coordinates 
x,  y of  25  points,  forming  16  squares  with  side  40  ai.  Measurements 
were  wade  with  the  stereocoaparator  SKV-1  by  two  aethods  of 


observations.  The  mean  square  error, 
differences  in  the  dual  aeasureaents. 


calculated  according 
was  ± 


to 


Diapositives  they  oriented  along  the  axis  Y of  instraaent.  For 
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Measuring  and  the  register  systems  of  instrument,  repeats) ly  they 
observed  a series  of  the  points  of  grid. 

Page  45. 

The  fidelity  of  iaage  was  estimated  according  to  the  disagreeaents  of 
the  coordinates  of  the  analogous/siailar  points  of  each  of  the 
diapositives  relative  to  one  of  then. 

Por  the  exception/eliaination  of  the  effect  of  ercors  in 
centering  and  orientation  of  diapositives  on  the  carriage  of 
comparator,  installation  of  the  initial  reading  and  total  change  in 
the  picture  scale  on  diapositive  copies  was  made  conformal 
transformation  of  coordinates  into  system  of  one  of  the  diapositives, 
accepted  as  initial  (usually  first).  Corrections  a*/  and  fiy<' 
coordinates  were  calculated  from  the  formulas 

lx\  = Ajc0  + — &>jAx; 

»/, = by0  + by  Am  + bxA*. 


where 


by,=y,,-y* 


difference  in  the  coordinates  of  point  and  center 


of  gravity  of  0 figure  to  transformation; 
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k he  paraaeters  of  the  transf oraation  of  coordinates  were 
deterained  froa  the  foraulas 


A*0  = 


-- “-i 


Am  — — 


+ Ayfiy,] 

[(Axtf  + iAytfl  ' 

(&*<*?<  — AyfixA 

WTwT’ 


■ (2) 


rs.  -v"; 

fis ' 


where  n - the  nuaber  of  points;  **i  x‘  Xl'  1 difference  in  the 

'vi=yt-yi  I 

coordinates  of  analogous/siailar  points  on  this  (converts!)  and 
initial  diapositives. 
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Then  were  calculated  disagreements  and  6jf*  between  the 

tcansforaed  coordinates  of  points  and  the  coordinates  of  these  points 
on  the  initial  diapositive.  The  fidelity  pf  iaage  was  estimated  at  of 
the  mean  square  errors  of  coordinates  m*  and  m v. 


research  of  the  fidelity  of  image  employing  the  pco-adurs 
presented  was  conducted  repeatedly.  In  this  article  are  given  the 
results  of  three  experiments,  made  under  the  following  conditions: 

I)  checking  contact  machine  tool,  caused  by  a reduction  in  the 
accuracy /precision  of  triangulation  in  the  diapositives,  which  are 
made  on  this  machine  tool; 

II)  the  production  work,  which  was  being  fulfilled  in  six  months 
after  the  adjustment  of  contact  machine  tool; 

III)  experimental  studies. 

Table  gives  the  distribution  of  the  disagreements  of 
coordinates,  value  of  mean  square  errors  and  are  maximum  the 
disagreements  of  coordinates.  Figure  shows  the  histograms  of 
disagreement  6x  and  6y  with  press  to  KPU-1  for  each  of  three 


none* 
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experiments  (I,  II,  III). 

Into  I and  II  experiments  is  used  on  184  points,  into  III  - 2312 
points.  On  I experiment  are  obtained  Amu  * -82r*70  by  «**  * 

* 34.0  pe;  mv  » ♦ 29.0  m>*  I®  II  to  experiment  Am*  3 -21-f*30  pa;  m, 

* ♦ 8.8  Ma • "*»  * ♦ 9.0  m**  In  HI  to  experiment  W » -17t*20  mb;  m, 

* t 4.0  MBS  "hr  * t«.  1 m£- 

Page  46. 


The  obtained  results  attest  to  the  fact  that  in  the 
photogrammetric  grid/netmorks  of  Ion  quality  (experiment  I)  the 

diapositives  had  the  considerable  distortions  of  the  images,  the 
range  of  vhich  lie/rests  at  interval  - 82-+70  mb*  Here,  the  number  of 
coordinate  disagreements  which  do  not  exceed  10  um,for  all  plates  it 
composed  a total  of  21  o/o.  The  analysis  of  the  disagreements  of  the 
coordinates  of  the  points  of  each  of  the  diapositives  showed  that  the 
character  of  distortions  sharply  were  changed  from  one  lia positive  to 
the  next,  vhich  can  be  the  consequence  of  the  poor  contact  of 

unexposed  aerial  film  with  the  surface  of  plate. 


The  verification/check  of  machine  topi  determined  the 
disturbance/breakdown  of  the  mode/conditions  of  vacuum  with  press. 
The  mean  square  errors  of  coordinates  comprised  in  this  case  = 

1 34.0  m*«  % * 1 29.0  m*«  Immediately  after  the  adjustment  of 
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1 

machine  tool  reproducibility  of  image  vas  characterize!  by  mean 
square  error  ♦ 6 pa  during  the  maximum  disagreement  of  coordinates, 
equal  to  22  pa. 

In  second  experiaent  (II),  in  six  months  after  the  adjustment  of 
■achine  tool,  the  mean  square  error  of  reconstruction  of  image  was 
obtained  equal  to  * 9.0  pa.  The  percentage  of  disagreements  less  than 
10  pm  comprised  in  this  case  77o/o.  Any  distur  bance/brea  ltd  owns  of  the 
adjustment  of  machine  tool  with  its  inspection  on  the  completion  of 
experiaent  II  reveal/detected  were  not. 

For  the  explanation  of  the  possible  fidelity  of  image  on  copying 
stand  KP0-1  was  made  special  experiaent  (III)  immediately  after  the 
adjustment  of  machine  tool  with  the  careful  performance  of  the 
processes  of  press  and  the  observance  of  the  conditions  of 
development  and  drying  of  dia positives.  The  measurements  of 
coordinates  were  made  at  289  points  (crosses)  of  diapositive,  evenly 
arrange/located  on  the  field  of  sequence.  The  mean  squara  error  of 

reconstruction  of  image  in  experiment  III  vas  obtained  agaal  to  ♦ 4 
pm  with  the  range  of  the  disagreements  of  coordinates  - 17-»20  pm. 


0 tO  20  40  60*  km 


■tO  0 tO  U 40  SOmkm 


mhc.10  oqim6ok 


r > jW 

p.«e  «r(0 


daring  press  to  KPU-1  in  experiments.  (2)  • Boundaries  of  intervals, 
pa.  (3)  the  nuaber  of  errors.  (4)  it  is  apre  than. 

Page  47. 

In  this  case  for  2312  points  (84o/o)  of  disagreement  did  not  exceed  5 
pa,  but  disagreements  less  than  10  pa  composed  98o/o.  The  obtained 
results  approximately  two  tiaes  are  lower  than  the 
accuracy/precision,  given  in  experiments  in  the  study  of  the 
migration  of  emulsion  layer  on  dispositive  plates.  This  testifies  to 
the  effect  of  instrument  errors  and  errors  due  to  the  strain  of 
aerial  film  at  the  torgue/moaent  of  press  to  the  value  of  the 
coordinates  during  copying,  total  quantity  of  which  composes  m « 
i 6.0-9. 0 pa  with  a = ±4.0  pm  on  the  adjusted  machine  tool. 

Thus,  the  aade  investigations  showed  following. 

1.  The  adjusted  nachine  tool  KP0- 1 with  the  careful  observance 
of  all  requireaents  for  operation  introduces  the  supplementary 
distortions  of  image  with  contact  press  fron  fila  and  provides 
reconstruction  of  iaage  with  aean  square  error  ± pa. 

2.  With  the  press  of  diapositives  under  production  conditions 
the  fidelity  was  obtained  two  tiaes  lower  that  it  is  explained 
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apparently,  by  the  insufficient  observance  of  vacuua  conditions  with 
press  and  by  the  instrument  errors,  which  grew  for  the  operating  tins 
of  machine  tool  during  six  months. 

3.  During  the  operation  of  KPU-1  occur  the  cases  of  the 
disturbance/breakdown  of  its  adjustments,  which  lead  to  a sharp 
incidence/drop  in  the  fidelity  of  image.  For  the  purpose  of  the 
prevention/warning  of  the  possible  errors  due  to  the 
disturbance/breakdowns  of  the  adjustment  of  machine  tool  it  is 
necessary  periodically,  not  less  than  2-3  times  per  annua,  to  carry 
out  its  testing  by  the  production  of  4-5  spears  from  one  negative  and 
by  the  comparison  of  the  coordinates  of  the  analogous/similar  points, 
evenly  arrange/located  on  the  field  of  photograph. 


As  the  initial  negative  it  is  expedient  to  utilize  sequence  of 
film  on  the  unexposed  aerial  film,  used  during  the  execution  of 
production  aerial  survey  works,  image  on  this  sequence  must  contain 
the  dash  cell/elements  (grid  of  the  crosses  of  pressing  glass  of 

AFA-T'Is-IO,  the  intersection  of  the  primes  of  grid,  imprinted  in 
film,  and,  etc) , which  ensure  the  reliable  determination  of  their 
coordinates  during  observations. 


For  an  increase  in  the  reliability  of  the  results  of  testing  tha 
number  of  control  points  it  is  expedient  to  increase  to  31  (side  of 
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square  20  ■■)  . In  enterprise  is  comprised  the  prograe  Car  EVN 
- coeputer  ],  which  accelerates  and  which  siaplifies  precsssing  the 
results  of  aeasureaents. 
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